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(54) Hot*meit slieet for iiolding and prelecting semiconductor wafers and metliod for applying 
tlie same 



(57) A sheet for holding and protecting semiconduc- 
tor wafers which can closely follow up even a wafer sur- 
face having large roughness is disclosed. The hot-melt 
sheet for holding and protecting semiconductor is 
applied to a sur^ce of a semiconductor wafer to thereby 
hold and protect the semiconductor wafer in processing 
the semiconductor wafer. The sheet comprises a hot- 
melt layer A having a melting point of lOS^'C or below. A 
pressure-sensitive adhesive layer B may be formed on 



one surface of the hot-melt layer A. A reinforcing layer C 
having a melting point higher by 20°C or more than that 
of hot-melt layer A may further be formed on one sur- 
face of the hot-meit layer A, provided that when the 
pressure-sensitive adhesive layer B is fbnned on one 
surface of the hot-melt layer A. the reinforcing layer C is 
formed on the opposite surface thereof. 
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Description 

FIELD OF THE INVENTION 

5 [0001] This invention relates to a hot-melt sheet for holding and protecting semiconductor wafers, that is used in 
processing semiconductor wafers comprising silicone, gallium-arsenic, or the like, and a method for applying the same. 
More particularly, it relates to a hot-melt sheet that is applied by heat-fusion to a surface of a semiconductor wafer on 
which a circuit pattern has been formed (hereinafter refered to as a "patterned surface" for simplicity) In polishing and 
grinding a back surface thereof, thereby protecting the patterned surface and, at the same time, holding the thus 

10 thinned semiconductor wafer, and a method for applying the same. 

BACKGROUND OF THE INVENTION 

[0002] Where a semiconductor wafer is polished and ground on its surface opposite a surface having a circuit pattern 
IS formed thereon, the patterned surface must be protected from damage or contamination with grinding dusts, grinding 
water, etc. Further, the semiconductor wafer itself is thin and brittle, and also a patterned face of the semiconductor 
wafer has an uneven form, there is the problem that semiconductor wafers tend to be broken even if a slight external 
force Is applied thereto. 

[0003] In order to attempt protection of the patterned face of semiconductor wafers and prevention of them from 
20 breakage in processing the semiconductor wafers, a method of applying a pressure-sensitive adhesive sheet to the pat- 
terned surface of semiconductor wafers is known. For example, JP-A-61-10242 discloses a film tor processing semi- 
conductor wafers which comprises a substrate sheet having a Shore D hardness of 40 or less and a pressure-sensitive 
adhesive layer formed on the surface thereof. (The term "JP-A" as used herein means an "unexamined published Jap- 
anese patent application".) Further, JP-A-61 -260629 discloses a film for processing wafers which comprises a sub- 
25 strate film having a Shore D hardness of 40 or less, an auxiliary film having a Shore D hardness exceeding 40 laminated 
on one surface of the substrate film, and a pressure-sensitive adhesive layer formed on the other surfece of the sub- 
strate film. 

[0004] In recent years, roughness on a patterned surface of semiconductor wafers Is Increasing. For example, wafers 
provided with a polyimide film have the roughness of about 1 to 20 lixn. Further, bad marks for recognizing defective 

30 semiconductor chips have roughness of about 10 to 70 \im. Also, height of bumps formed on patterned electrodes is 
about 20 to 200 \ixr\. For those reasons, in the method of using conventional pressure-sensitive adhesive sheet, the con- 
ventional adhesive sheets cannot follow up the unevenness, resulting in insufficient adhesion between the pressure- 
sensitive adhesive and the wafer surtece. As a result, peeling of sheets. Invasion of grinding water or foreign matters 
into the patterned surface, processing errors, dimpling, or the like may occur, and also wafers may break, in processing 

35 wafers. 

SUMMARY OF THE INVENTION 

[0005] Accordingly, one object of the present invention is to provkJe a sheet for holding and protecting senvconductor 
40 wafers, which can closely follow up unevenness on a wafer surface even If the roughness thereof is large, and a method 
for applying the same. 

[0006] Another object of the present invention is to provide a sheet for holding and protecting semiconductor wafers, 
which has excellent release properties from the wafer surfece and small staining properties to the wafer surface, and a 
method for applying the same. 

45 [0007] Still another object of the present invention is to provide a sheet for holding and protecting semiconductor 
wafers, which has excellent application workability and also has high hokJing and reinforcing properties to wafers, and 
a method for applying the same. 

[0008] As a result of extensive investigations to achieve the above-described objects, it has been found that a sheet 
provided with a hot-melt layer having a specific melting point well follows up unevenness on a semiconductor wafer sur- 

50 face even if the roughness is large and. after completfon of the grinding process, the sheet can easily be released from 
the wafer surface without staining the same. The present invention has been completed based on this finding. 
[0009] According to a first embodiment of the present invention, there is provided a hot-melt sheet for holding and 
protecting semiconductor wafers by applying to a surface of a semiconductor wafer to thereby hold and protect the sem- 
iconductor wafer in processing the semiconductor wafer, the sheet comprising a hot-melt layer A having a melting point 

55 of 105°Cork)wer. 

[001 0] According to a second embodiment of the present invention, there is provided a method for applying a hot-melt 
sheet for holding and protecting semiconductor wafers to a surface of a semiconductor wafer, which conprises laminat- 
ing the hot-mett sheet for hokJing and protecting semiconductor wafers as described above on the semiconductor wafer. 
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and then heating the hot-melt sheet to apply the sheet to the wafer 

(001 1 ] In the above method, where a pressure-sensitive adhesive layer B is formed on one surface of the hot-melt 
layer A. the resulting sheet is lanrunated in such a manner that the pressure-sensitive adhesive layer B faces the semi- 
conducta wafer. 

5 

BRIgF DESCRIPTION QF THE DRAWINGS 
[0012] 

10 Fig. 1 is a schematic sectional view showing one example of the hot-melt sheet for holding and protecting semicon- 
ductor wafers according to the present invention; 

Fig. 2 is a schematic sectional view showing another example of the hot-melt sheet for holding and protecting sem- 
iconductor wafers according to the present invention; 

Fig. 3 is a schematic sectional view showing still another example of the hot-melt sheet for holding and protecting 
75 semiconductor wafers according to the present invention; 

Fig. 4 is a schematic sectional view showing further example of the hot-melt sheet for holding and protecting sem- 
iconductor wafers according to the present invention; and 

Fig. 5 is a schematic sectional view shewing still further example of the hot-melt sheet for holding and protecting 
semiconductor wafers according to the present invention. 

20 

[001 3] In these Figures, each numerical symbol has the following meaning: 

1 : Hot-melt layer 

2 : Pressure-sensitive adhesive layer 
25 3 : Reinforcing layer 

4 : Release film layer 

DETAILED DESCRIPTION QF THE INVENTION 

30 [0014] The term "melting point** as used herein means a value measured in accordance witii ASTM D3418. 

[001 5] The embodiments of the present Invention are deserved In detail by reference to the accompanying drawings, 
if necessary 

[001 6] Figs. 1 to 5 each show a schematic sectional view showing an example of the hot-melt sheet for holding and 
protecting semiconductor wafers according to the present Invention. In tiiese figures, members or parts having the 
35 same meaning are indicated by the same symbol. 

[0017] In the example shown in Rg. 1. a hot-m^ sheet for holding and protecting semiconductor wafers consists of 
a hot-melt layer 1 alone. 

[0018] The hot-melt layer 1 has a melting point of 105°C or below (for example, 30 to 105°C). preferably 100**C or 
below (for example, 30 to lOO'^C). and more preferably about 40 to 80^'C. If the melting point of the hot-melt layer 1 

40 exceeds 1 05'C, high temperature of about 1 20*»C or higher is required to sufficiently meH the hot-melt layer 1 in apply- 
ing the hot-melt sheet to the patterned surface of a semiconductor wafer, which brings about disadvantages from the 
standpoint of handling properties or equipment. Further, even if the application treatment is conducted at high temper- 
ature, it is difficult to completely fill the patterned surface of the wafer with the components constituting the hot-melt layer 
1. In addition, an interfacial stress tends to generate due to difference in a linear expansion coefficient between the 

45 wafer and the sheet in cooling. As a result, the wafer tends to break in grinding a back surface of the wafer. Further, 
there are many cases that the hot-meH layer 1 strongly adheres to the wafer and it is difficult to release the holt-melt 
layer from the wafer. If the hot-melt layer 1 has a melting point lower than 30**C, the sheet softens by a slight tempera- 
ture rise in grinding the back surface of the wafer. As a result, the wafer-hoWing property of the sheet decreases, which 
frequently causes aacking of the wafer. 

so [001 9] The thickness of the hot-melt layer 1 can appropriately be selected within the range that the holding property 
and the protective property of the wafer are not impaired. The thickness of the hot-melt layer 1 is generally 20 to 1000 
nm, and preferably 50 to 500 urn. If the thickness of the hot-melt layer 1 is less than 20 pm. it becomes difficult for the 
sheet to exhibit the follow-up property thereof to unevenness of the patterned surface of tiie wafer, and the wafer tends 
to suffer from cracking or dimpling in the grinding step of ttie wafer. On the other hand, if the thickness of the hot-melt 

55 layer 1 exceeds 1000 jim. it takes a long time to apply the sheet, thereby lowering the working efficiency In addition, in 
releasing the sheet from the wafer, the thin wafer after grinding may break due to a bending stress of the sheet. 
[0020] The hot-melt layer 1 comprises a hot-meft material which melts and/or softens by heating. Any hot-melt mate- 
rial may be used so long as it can regulate the meltir^ point of the hot-melt layer 1 within the range as defined above. 
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Examples of the hot-melt material include thermoplastic resins and waxes. The hot-melt material has a melting point of 
preferably about lOS'^C or below (for example. 30 to 105°C). more preferably about 30 to lOO^'C and most preferably 
about 40 to SO^C. The hot-melt materials can be used alone or as mixtures thereof. Considering the wafer-holding prop- 
erty, release property from the wafer, prevention of the wafer surface from stain, etc., the hot-melt layer 1 preferably con- 

5 tains at least a thermoplastic resin. 

[0021] Examples of the thermoplastic resin which can be used include polyethylene (PE); polybutene; polyolefin 
copolymers such as ethylene copolymers or modified polyolefin polymers, for example, ethytene/ethyl acrylate copoly- 
mer (EEA), ethylene/ethyl acrylate/maleic anhydride copolymer (EEAMAH). ethylene/glycidyl methacrylate copolymer 
(EGMA), ethylene/methacrylic acid copolymer (EMAA), ethylene/vinyl acetate copolymer (EVA) and ionomer resins 

10 (lONO): thermoplastic elastomers such as butadiene elastomers (TPE-B), ester elastomers (TPE-E) and styrene/iso- 
prene elastomers (TPE-SIS); thermoplastic polyester; polyamide resins such as polyamlde 12 copolymer; poly- 
urethanes; polystyrene resins; cellophane; polyacrylonitrile; acrylic resins such as methyl methacrylate; and polyvinyl 
chloride resins such as vinyl chloride/vinyl acetate copolymer. 

[0022] Of those materials, the following materials are frequently used: low density polyethylene (LDPE) (for example, 
15 polyethylene having a density of 0.90 to 0.96 g/cm^, preferably 0.91 to 0.94 g/cm^); polyolefin copolymers such as eth- 
ylene copolymers, for example, ethylene/ethyl acrylate copolymer (EEA), ethyleneA^inyl acetate copolymer (EVA) (for 
example. EVA containing from 60 to 90% by weight of ethylene and from 1 0 to 40% by weight of vinyl acetate, preferably 
EVA containing form 50 to 90% by weight of ethylene and from 5 to 50% by weight of vinyl acetate) and ionomer resins 
(lONO); thermoplastic high molecular weight polyester (for example, VYLON™ GV100 and VYLON^" GV700): and tiier- 
20 moplastic elastomers. Those thermoplastic resins can be used alone or in a combination of two or more thereof. 
[0023] The hot-melt layer 1 may comprise the hot-melt material alone, but it may contain other components (additives) 
in the range that the characteristics (melting properties, release properties, etc.) do not deteriorate. Examples of such 
additives include taddf iers. plasticizers, softeners, fillers, and antioxidants. The hot-melt layer 1 may be constituted of a 
single layer, but may have a multi-layered structure of two or more Is^ers which are either the same or different each 
25 other. 

[0024] The hot-melt sheet as shown in Fig. 1 can be produced by. for example, molding a composition containing the 
hot-melt material into a sheet by tiie conventional molding method, such as an extrusion molding. 
[0025] Since the hot-melt sheet for holding and protecting semiconductor wafers according to the present invention 
has at least one hot-melt layer 1 which melts and/or softens by heating, tiie sheet can be applied to tiie patterned sur- 

30 face of a semiconductor wafer by f luidizing the hot-melt layer 1 with a heating means. In this case, the f luidized hot-melt 
material can follow up uneven portion of the patterned surface to spread to tiie entire surface. Therefore, even if the pat- 
terned surface has large unevenness. tiie material can well absort)s step marks to follow up along the surface shape. 
As a result, any gap is not formed between the semiconductor wafer and the hot-meK sheet, and tiie sheet does not 
peel in grinding processing of the wafer, thereby preventing invasion of grinding water or foreign matters, processing 

35 errors, dimpling, breakage of the wafer, etc. Further, since the hot-melt layer 1 has a low melting point of 105®C or 
below, the hot-melt sheet can be applied by using a simple heating device and by an easy heating operation. At the 
same time, the resin can be surely filled even into a small space in uneven portion of the patterned surface witiiin a 
short period of time. Moreover, tfie hot-melt layer 1. which adheres to the wafer usually at an appropriate adhesive 
strength, can be softened by merely slightiy heating. As a result, after completion of the grinding, the hot-melt sheet can 

40 be easily and surely released witiiout staining the wafer surfece. 

[0026] In the example shown in Fig. 2, tiie hot-melt sheet for holding and protecting semiconductor wafers is consti- 
tuted of a hot-melt layer 1 and a pressure-sensitive adhesive layer 2 formed on one surface of tiie hot-melt layer 1 . 
[0027] The pressure-sensitive adhesive constituting tiie adhesive layer 2 is tiie conventional pressure-sensitive adhe- 
sives, and the examples tiiereof include copolymers of acrylic monomers (acrylic adhesives). silicone pressure-sensi- 

45 five adhesives and rubber adhesives. Of tiiose. acrylic adhesives are preferably used. Those adhesives may be used 
alone or as a mixture of two or more tiiereof. 

[(K)28] The polymer constituting ttie adhesive may have a crosslinked structure. Such a polymer can be obtained by 
polymerizing a monomer mixture containing monomers (for example, acrylic monomers)having functional groups such 
as cartx>xy1, hydroxyl, epoxy and amino groups in tiie presence of a crosslinking agent A hot-melt sheet provided witii 

50 such a pressure-sensitive adhesive layer 2 containing a polymer having a crosslinked structure has improved self-reten- 
tion property, tiiereby preventing deformation and maintaining tiie sheet in a flat plate state. As a result, hot-melt sheets 
of tills type can be easily and accurately adhered to semiconductor wafers using an automatic applicator, etc. 
[0029] An ultraviolet-curing pressure-sensitive adhesive can also be used as the pressure-sensitive adhesive. Such 
a pressure-sensitive adhesive can be obtained by. for example, blending an oligomer component which cures upon UV- 

55 irradiation to form a low adhesive substance, with a pressure-sensitive material. If tiie pressure-sensitive adhesive layer 
2 is constituted of the ultraviolet-curing pressure-sensitive adhesive, the atxive oligomer component imparts a plastic 
fluidity to the pressure-sensitive adhesive in applying the hot-melt sheet. As a result, application of tiie sheet becomes 
easy, and also since a low adhesive sut>stance ts formed by UV irradiation in releasing the sheet, the sheet can be eas- 
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ily r^eased from the wafer. 

[0030] The pressure-sensitive adhesive layer 2 may further contain a component which foams or expands by heating. 
Examples of the heat fbamable or expan(^e component Include heat-expandable microspheres comprising elastic 
shells and substances easily gasified upon heating (Isobutane, propane, etc.) encapsulated therein (for example, 
5 MICROSPHERE"" manufactured by Matsumoto YUshi Seiyaku K.K.). If the pressure-sensitive adhesive layer 2 con- 
tains such a heat-foamaWe or heat-expandable component, the pressure-sensitive adhesive layer 2 is expanded by 
heating after conpletion of grinding. As a result, the contact area of the pressure-sensitive adhesive layer 2 with the 
wafer largely decreases and the hot-melt sheet can be easily released from the wafer. 

[0031 ] The thickness of the pressure-sensitive adhesive layer 2 can be appropriately determined within the range that 
JO the wafer-holding and protecting properties of the hot-melt sheet are not impaired. TTie thickness of the pressure-sen- 
sitive adhesive layer is generally 1 to 100 nm, and preferably 2 to 60 \im. If the thickness of the pressure-sensitive adhe- 
sive layer exceeds 1 00 ^m. ttie resulting hot-meit sheet is difficult to follow up the unevenness on the wafer surface. The 
ratio of the thickness of the pressure-sensitive adhesive layer 2 (ta) to the thickness of the hot-melt layer 1 (t^). i.e., tg/ti . 
is 0.01 to 0.5. and preferably 0.02 to 0.3. 
15 [0032] The hot-melt sheet shown in Fig. 2 can be produced by, for exanple, molding a composition containing the 
hot-melt material as described above into a sheet by ttie conventional molding method (for example, extrusion molding) 
and then applying a pressure-sensitive adhesive to one surface of the thus obtained sheet (corresponding to the hot- 
melt layer 1) followed by drying to forni a pressure-sensitive adhesive layer 2. 

[0033] In the hot-melt sheet provided with tiie pressure-sensitive adhesive layer 2, the pressure-sensitive adhesive 
20 layer 2 is located between the wafer and the hot-melt layer 1 . Therefore, after completion of the grinding, the hot-melt 
sheet can be easily and surely released from the wafer without leaving any pieces of the hot-meK material on the wafer 

surface. 

[0034] The hot-meit sheet for holding and protecting semiconductor wafers as shown in Rg. 3 is constituted of a hot- 
melt layer 1 and a reinforcing layer 3 formed on one surface of the hot-melt layer 1. 

25 [0035] The reinforcing layer 3 has a melting point higher by 20''C or more, preferably by 30^0 or wore, than that of 
the hot-melt layer 1 . The material constituting the reinforcing layer 3 is not particularly limited so long as it has a melting 
point satisfying the above requirement. Examples the material include thermoplastic resins, for example, polyesters 
such as polyethylene terephthalate (PET); polyolefin resins such as polyetiiylene (PE) and polypropylene (PP); polyim- 
ides (PI); polyether ether ketones (PEEK); polyvinyl chbride resins such as polyvinyl chloride (PVC); polyvlnylidene 

30 Chloride resins; polyamide resins; polyurethanes; polystyrene resins; acrylic resins, f luororeslns; cellulose resins; and 
polycarbonate resins, and further include thermosetting resins, metal foils and papers. As the material constituting the 
reinforcing layer 3. resins exemplified as the thermoplastic resin constituting the hot-melt layer 1 can also be used so 
long as the requirement for the melting point as defined above is satisfied. Those materials may be used alone or as a 
combination of two or more thereof. The reinforcing layer 3 may have a multi-layered structure comprising a plurality of 

35 l£^ers which are the same or different each otiier. 

[0036] The hot-melt sheet shown in Fig. 3 can be produced by the conventional method, for example, a lamination 
method (for example, exti'usion lamination or dry lamination) or a coating method using a sheet comprising the hot-melt 
material constituting the hot-melt layer 1 or a composition containing the hot-melt material, and the material constituting 
the reinforcing layer 3 or a composition containing the material. Specifically, when both the hot-melt layer 1 and the rein- 

40 forcing layer 3 are In the form of sheet, lamination method Is used; when either of the hot-melt layer 1 and the reinforcing 
layer 3 is In the form of composition, and the another is in the form of sheet, a coating method is used; and when both 
the hot-melt layer 1 and the reinforcing layer 3 are in tiie form of composition, an extrusion metiiod is used. 
[0037] In tiie hot-melt sheet provided with the reinforcing layer 3, the reinforcing layer 3 does not melt in the step of 
the heat application. Therefore, the hot-melt sheet can be applied to the reinforcing layer 3 by applying pressure from 

45 the reinforcing layer side. Consequentiy, wcvkability in application is good and also follow-up property to unevenness on 
the wafer surface Is greatly improved. Further, in applying the hot-melt sheet to a wafer under pressing, the hot-melt 
layer 1 melts or softens, and therefore follows up the wafer surface, while the hot-melt sheet surface can maintain a flat 
plate shape due to the reinforcing layer 3 which does not melt. As a result, occurrence of dimpling in the wafer process- 
ing can be decreased. Furtiier, even after completion of the wafer processing, tiie reinforcing and holding properties to 

so the wafer by the reinforcing layer 3 can be improved. 

[0038] In the example shown in Fig. 4. the hot-melt sheet for hoMIng and protecting semiconductor wafers Is consti- 
tuted of a hot-melt layer 1 . a pressure-sensitive adhesive layer 2 formed on one surface of the hot-melt layer 1 and a 
reinforcing layer 3 formed on another surface of the hot-melt layer 1 . This hot-melt sheet can be produced by using tiie 
same methods as used In producing tiie hot-melt sheets of Figs. 1 to 3 or by appropriately combining ttiese mettiods. 

55 Because of having tiie pressure-sensitive adhesive layer 2 and the reinforcing layer 3. this hot-meK sheet has tiie 
advantages of both of the hot-melt sheets of Figs. 2 and 3. 

[0039] The hot-melt sheet for holding and protecting semiconductor wafers as shown in Fig. 5 differs from the hot- 
melt sheet of Rg. 4 in only that a release film layer 4 is formed on the surface of the adhesive layer 2. Examples of ttie 
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release film constituting the release film layer 4 include plastic films (polyethylene terephthalate, polypropylene, etc.) or 
papers, treated with silicone or fluorine: and non-polar materials such as polyethylene and polypropylene (in particular, 
noni3olar polymers). The release film layer 4 can be formed by, fbr example, the conventional laminating or coating 
method as described above. 

5 [0040] The release film layer 4 may be formed on the surface of either the hot-melt layer 1 or the pressure-sensitive 
adhesive layer 2 in the hot-melt sheets of Figs. 1 to 4. Formation of the release film layer 4 makes it possible to protect 
the pressure-sensitive adhesive layer 2 or the hot-melt layer 1 until using. 

[0041 ] The hot-melt sheet fbr holding and protecting semiconductor wafers according to the present invention may be 
wound into a tape form. 

10 [0042] The hot-melt sheet fbr holding and protecting semiconductor wafers can be applied to a semiconductor wafer 
by superposing the hot-melt sheet on a surface (circuit-patterned surface) of the semiconductor wafer in such a manner 
that the surface of the hot-melt layer 1 or the surface of the pressure-sensitive adhesive layer 2, if formed on one surface 
of the hot-melt layer 1 . faces the side of the wafer; fluidlzing the hot-melt layer 1 by heating; and then cooling the same. 
[0043] More specifically, the hot-melt sheet for holding and protecting semiconductor wafers can be applied to a sem- 

15 iconductor wafer, for example, in the following manner. 

(9 A wafer is placed on a hot plate (a heating table)) provided witii a heating means. The hot-melt sheet is super- 
posed on the wafer in such a manner that the hot-melt layer 1 (or the pressure-sensitive adhesive layer 2, if formed) 
faces tiie side of the wafer. The hot plate is heated to a tenperature enough to melt or soften the hot-melt layer 1 

20 to thereby fluidize the same (for example, a temperature higher by 10°C, preferably by 15°C, than the melting point 
of tiie hot-melt layer 1) followed by cooling by, for example, allowing to stand. Thus, the hot-melt sheet can be 
applied to the wafer. If required and necessary, application of the hot-melt sheet may be carried out under pressing 
using, for example, a press roll. The hot plate may be preliminarily heated to an appropriate temperature, fbr exam- 
ple, the application temperature. 

25 (ii*) The hot-melt sheet is superposed on the wafer in a thermoregulated container (fbr example, an autoclave) and 
the container is heated to the above-described temperature followed by cooling, thereby applying the hot-melt 
sheet to the wafer. In this case, application of tiie hot-melt sheet may be carried out under pressing using an appro- 
priate means. When the hot-melt sheet has a pressure-sensitive adhesive layer 2, the hot-melt sheet may be ten- 
tatively fixed to the wafer through the pressure-sensitive adhesive layer 2 and the assembly is placed in the above 

30 container followed by heating, thereby applying ttie hot-melt sheet to the wafer. 

(iii) The hot-melt sheet can be applied to the wfer In the same manner as in (i) above in a vacuum chamber. 

[0044] After completion of tiie grinding, the hot-melt sheet tiius applied to the semiconductor wafer can be easily 
released tiierefrom either by a human force or a machine. If an Integrated product of the hot-melt sheet and the wafer 
35 is heated in tiie releasing tiie hot-melt sheet, tiie hot-melt layer softens to tiiereby furtiier facilitate the releasing. Hot 
water or hot air stream may be used for heating. It is also possible to remove the hot-melt sheet from the wafer by melt- 
ing or softening tiie hot-melt layer 1 or dissolving the same in an appropriate solvent. 

[0045] In the hot-melt sheet fbr holding and protecting semiconductor wafers and the method for applying the same 
according to the present invention, the hot-melt sheet has at least a hot-melt layer having a specific melting point, and 
40 the sheet is applied to tiie semiconductor wafer by heating the hot-melt layer. Therefore, the hot-melt sheet can closely 
follow up the wafer surface even tiiough tiie wafer surface has large roughness. As a result, tiie holding and protecting 
sheet can adhere tightly to the wafer without forming any gap. thereby preventing invasion of grinding water or foreign 
matters in a wafer patterned surface, processing errors, occurence of dimpling, breakage of the wafer, etc., in grinding 
the back surface of tiie wafer. 

45 [0046] The holding and protecting sheet adheres to tiie wafer at an appropriate adhesion strengtii. and the sheet can 
be softens merely by slightly heating. As a result, the sheet can be easily released from tiie wafer surface witiiout stain- 
ing tiie same. 

[0047] Furtiier, the hot-melt sheet has excellent application workability and also has high reinforcing property and 
holding property to tiie wafer. 

so [0048] The hot-melt sheet having a pressure-sensitive adhesive layer can improve release property from tiie wafer 
and also considerably prevent tiie wafer surface from staining. 

[0049] The hot-melt sheet having a reinforcing layer shows further improved workability in heat application, irrproved 
processability in grinding the wafer and enhanced reinfbrdng and holding properties to the wafer. 
[0050] The present invention is described in more detail by tiie following examples, it shouki be understood that the 
55 invention Is not construed as being limited thereto. 

[0051] The semiconductor wafer used in each example was one having a wafer size of 5 inches and a thickness 
(excluding bumps) of 625 \im and having on one face thereof bunrps of 100 to 1 50 ^m in height and 250 ^m in pitch. 
[0052] The pressure-sensitive adhesives used In tiiose examples are as follows. 
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A1 (solution type pressure-sensitive adhesive): 

[CmsS] A pressure-sensitive adhesive prepared by simultaneously polymerizing 95 parts by weight of butyl acrylate. 
5 parts by weight of acrylic acid and 0.2 parts by weight of azobisisobutyronitrile in ethyl acetate; and adding, to 100 
5 parts by weight of the thus obtained polymer, 5 parts by weight of an isocyanate crosslinking agent and 0.1 part by 
weight of an epoxy crosslinking agent. 

A2 (emulsion type pressure-sensitive adhesive): 

10 [0054] A pressure-sensitive adhesive prepared by adding 70 parts by weight of butyl acrylate, 28 parts by weight of 
butyl methacrylate. 2 parts by weight of acrylic acid and 0.1 part by weight of 2,2-azobis(2-amidinopropane) dihydro- 
chloride (an initiator) to 100 parts by weight of water containing 0.5 parts by weight of polyoxyethylene nonylphenyl 
ether (an emutsifier); emulsion-polymerizing the same; and adding, to the thus obtained polymer, 4 parts by weight, per 
100 parts by weight of the solid niatters of the polymer, of a melamine crosslinking agent. 

15 

A3 (UV-curing adhesive): 

[(H)55] A pressure-sensitive adhesive prepared by adding, to 1 00 parts by weight of the polymer obtained in the same 
manner as in A1 above, 100 parts by weight of dipentaerythritol hexaaaylate and 5 parts by weight of a photopotymer- 
20 ization initiator. 

[0056] The hot-melt sheet was applied "under heating" to the wafer surface (bumps formed surface) by the following 
methods. 

Ml (application while heating): 

25 

[0057] The wafer was put on a heating table having been heated to a temperature at which the hot-melt layer of a hot- 
melt sheet melted or softened to f luidize. The hot-meit sheet was superposed thereon such that the hot-melt layer (or 
the pressure-sensitive adhesive layer, if formed) feiced the side of the wafer, and applied thereto using a press roll. 

30 M2 (application followed by heating): 

[0058] A hot-melt sheet was superposed on the wafer such that the adhesive layer faced the side of the wafer. After 
tentatively fixing, the composite was introduced into an autoclave having been heated to a temperature at which the hot- 
melt layer melted or softened to f luidize, and fused. 

35 

M3 (application while heating): 

[0059] In a vacuum chamber, the wafer was put on a heating table having been heated to a temperature at which the 
hot-melt layer melted or softened to f luidize. The hot-melt sheet was superposed on the wafer such that the hot-melt 
40 layer (or the pressure-sensitive adhesive layer, if formed) faced the side of the wafer, and fused. 

EXAMPLE 1 

[0060] A polyethylene film (PE-1) having a melting point of 98°C. a thickness of 150 \im and a density of 0.917 as a 
45 hot-melt sheet was applied to a wafer by the application method M3 at a temperature of 140''C. After grinding a back 
face of the wafer to have a thickness of 280 pm. a release tape was applied to the back face of the hot-melt sheet and 
the hot-melt sheet was released together with the tape. 

EXAMPLE 2 

so 

[0061] A hot-melt sheet was prepared by applying the pressure-sensitive adhesive A2 to an ethylene/ethyl acrylate 
copolymer film (EEA) having a melting point of SS^'C and a thickness of 150 ^ at a dry thickness of 5 pm. The thus- 
obtained hot-melt sheet was applied to the wafer by the application method M2 at a temperature of 90''C. After grinding 
the back face of the wafer, the hot-melt sheet was released in the same manner as in Example 1. 

55 

EXAMPLE 3 

[0062] The adh^e A1 was applied to one surface of an ethyleneArinyl acetate copolymer (ethylene content: 67% 
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by weight) film (EVA-1) having a melting point of 60°C and a thickness of 140 jim at a dry thickness of 15 nm. A poly- 
ethylene terephthalate film (PET) having a melting point of 250°C and a thickness of 38 ^m was applied as a reinforcing 
layer to the other surface of the EVA-1 film to obtain a hot-melt sheet. This hot-melt sheet was applied to the wafer by 
the application method Ml at a temperature of 80°C. After grinding the back surface of the wafer, the hat-melt sheet 
5 was released in the same manner as in Example 1 . 

EXAMPLE 4 

[0063] The adhesive A1 was applied to one surface of an ethylene/vinyl acetate copolymer (ethylene content: 67% 
10 by weight) film (EVA-2) having a melting point of SO^'C and a thickness of 200 ^m at a dry thickness of 40 pm. An alu- 
minum foil having a thickness of 40 ^m was applied as a reinforcing layer onto the other surface of the EVA-2 film to 
obtain a hot-meft sheet. This hot-melt sheet was applied to the wafer by the application method Ml at a temperature of 
SC'C. After grinding the back surface of the wafer, the hot-melt sheet was released in the same manner as in Example 
1. 

IS 

EXAMPLES 

[0064] A polypropylene film (PP-1) having a melting point of 90**C and a thickness of 180 >im was applied as a rein- 
forcing layer to one surface of an ethyleneMnyl acetate copolymer (ethylene content: 86% by weight) film (EVA-3) hav- 
20 ing a melting point of 1 TO'^C and a thickness of 40 fim to obtain a hot-meK sheet. This hot-melt sheet was applied to the 
wafer by the application method MS at a temperature of 1 30°C. After grinding the back surface of the wafer, the hot-melt 
sheet was released in the same manner as in Example 1 . 

EXAMPLE 6 

25 

[0065] The adhesive A3 was applied to one surface of an ionomer film (iONO) having a melting point of SO^'C and a 
thickness of 300 ^ at a dry thickness of 40 ^m. A polyethylene terephthalate film having a melting point of 250''C and 
a thickness of 38 pm was applied as a reinforcing layer to the other surface of the IONO film to obtain a hot-melt sheet. 
This hot-melt sheet was applied to the wafer by the application method Ml at a temperature of 1 0O^'C. After grinding the 
30 back surface of the wafer, the hot-melt sheet was UV-lrradiated to thereby cure the adhesive layer and then released. 

COMPARATIVE EXAMPLE 1 

[0066] A polyethylene film (PE-2) having a melting point of 1 1 S^C. a thickness of 100 ^m and a density of 0.932 was 
35 applied to the wafer by the application method Ml at a temperature of leo^'C. After grinding the back surface of the 
wafer, the hot-melt sheet was released in the same manner as in Example 1 . 

COMPARATIVE EXAMPLKE 2 

40 [0067] The adhesive A2 was applied onto one surface of a polypropylene film (PP-2) having a melting point of 1 70''C 
and a thickness of 100 nm at a dry thickness of 5 ^m. A polyethylene terephthalate film (PET) having a melting point of 
250°C and a thickness of 38 ^un was applied as a reinforcing layer to the other surface of the PP-2 film to obtain a hot- 
melt sheet. Tills hot-melt sheet was applied to the wafer by the application method M3 at a temperature of 200^C. After 
grinding the back surface of the wafer, the hot-melt sheet was released in the same manner as in Example 1. 

45 

Evaluation: 

[0068] Observation was made in each case of the above Examples and Comparative examples to examine whether 
or not the grinding water invaded between the hot-melt sheet and the wafer; whether or not the wafer suffered from 
50 cracking during the grinding step; and whether or not the hot-melt sheet could be easily released together with the 
release tape. 

[0069] The results obtained are shown in Table 1 . 



55 
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55 

[0070] While the invention has been described In detail and with reference to specific embodiments thereof, it will be 
apparent to one skilled in the art that various changes and modifications can be made therein without departing from 
the spirit and scope thereof. 
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Claims 

1 . A hot-melt sheet for holding and protecting semiconductor wafers by applying to a surface of a semiconductor wafer 
to thereby hdd and protect the semiconductor wafer in processing the semiconductor wafer, the sheet comprising 
a hot-melt layer A having a melting point of 105^*0 or lower. 

2. The hot-melt sheet for holding and protecting semiconductor wafers as claimed in claim 1 . wherein an adhesive 
layer B is formed on one surfece of said hot-melt layer A. 

3. The hot-melt sheet for holding and protecting semiconductor wafers as claimed in claim 1 , wherein a reinforcing 
layer C having a melting point higher by 20^0 or more than that of said hot-melt layer A is formed on one face of 
said hot-melt layer A. 

4. The hot-melt sheet for holding and protecting semiconductor wafers as claimed in claim 2, wherein a reinforcing 
layer C having a melting point higher by 20°C or more than that of said hot-melt layer A is formed on a surface of 
the hot-melt layer A opposite the surface having formed thereon the reinforcing layer C. 

5. A method for applying a hot-melt sheet for holding and protecting semiconductor wafers to a surface of a semicon- 
ductor wafer, which comprises superposing a hot-mett sheet for holding and protecting semiconductor wafers by 
applying to a surface of a semiconductor wafer to thereby hold and protect the semiconductor wafer in processing 
the semiconductor wafer, the sheet comprising a hot-melt layer A having a melting point of 105**C or lower, on a 
surface of the wafer, and applying the sheet to the surlace of the wafer under heating. 

6. The method as claimed in claim 5, wherein a reinforcing layer C having a melting point higher by 20°C or more than 
that of said hot-melt layer A is formed on a surface of said hot-melt layer A opposite the surface facing the wafer. 

7. A method for applying a hot-melt sheet for holding and protecting semiconductor wafers to a surface of a semicon- 
ductor wafer, which comprises superposing a hot-melt sheet for holding and protecting semiconductor wafers by 
applying to a surface of a semiconductor wafer to thereby hold and protect the semiconductor wafer in processing 
the semiconductor wafer, the sheet comprising a hot-melt layer A having a melting point of lOS^'C or lower and a 
pressure-sensitive adhesive layer 6 formed on one surface thereof, in a manner such that tiie pressure-sensitive 
adhesive layer B faces tiie wafer, and applying the sheet to tiie surface of the wafer under heating. 

8. The method as claimed in claim 7, wherein a reinforcing layer C having a melting point higher by 20°C or more tiian 
that of said hot-melt layer A is formed on a surface of said hot-melt layer A opposite the surface having the pres- 
sure-sensitive adhesive layer B. 
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FIG. 1 



FIG. 2 
FIG. 3 



FIG. 4 



FIG. 5 




11 



THIS PA6E BLANK (uspto) 



